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AHHOTAILUSI PABOUEHN [TPOTPAMMBbI YUEBHOW AUCHMUITJIMHBI
BbHOJIOT U1

Oobs1acTh NpUMeHeHHUst padoUeil NporpamMmbl

[Tporpamma obuieobpasorarenbHOit yueOHOH JHCUMNAMHBL «buonorus» npeanasHavyeHa
JUTst U3y4eHHst OMOJIOTHH B PO(ECcCHOHANBHBIX 00pa30oBaTe/bHBIX OpraHU3alUsIX, PEAU3YIOIHUX
oOpa3oBaTesbHYI0 NpOorpaMMy cpejiHero obuiero o6pa3oBaHMs B NpeAesiax OCBOECHHS OCHOBHOMN
npodeccroHansHol o6pazoparensHoit nmporpammer CIIO (OITOIT CITO) na Oa3e ocHOBHOTO
obuiero 00pa3oBaHWs TMpH NOJrOTOBKE KBaNU(UUMPOBAHHBIX pabo4MX. CHyXKalluX H
CHELMAINCTOB CPEIHErO 3BEHA.

Pesyabrarbl 0cBOeHHUs! YueOHOH JIHCHHUIIINHDBI:

OcBoeHue coaepxkaHus yueOHOH AMCUMILIMHBI buonorus oOecneunBaeT AOCTHIKEHHE
CTYJAEHTAMH CIEAYIOINX Pe3yibTaToBR:

JINYHOCTHBIX:

c()OpMUPOBAHHOCTb UYBCTBA TOPAOCTH M YBWXKEHHUS K MCTOPUH W JIOCTHIKEHUSM
OTEYECTBEHHOH OHOJIOTMYECKOU HayKHM; NPEACTaBJIEHHS O UENOCTHON ECTCCTBEHHOHAYUHON
KapTUHE MUpA;

[NOHUMAHME B3aUMOCBSI3M U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK, UX BJIHSHUSA
Ha OKPYXAIOLLYIO CPENly, IKOHOMHUECKYIO, TEXHOJOIMUECKYIO, COLMAIbHYIO M 3THUECKYIO cepbl
JEATENLHOCTH YENIOBEKA,

C110cOOHOCTb MCINOJIL30BATh 3HAHUSI O COBPEMEHHOH €CTECTBEHHOHAYUHOH KapTHHE MHUpa B
oOpazosaTelbHOH M MpodhecCHOHANBHON JNEATENLHOCTH; BO3ZMOMKHOCTH MH(OPMAllMOHHONH Cpelbl
It o0ecnedeHusl POy KTHBHOIO caMm000pa3oBaHusl;

BlaJCHUE KYJIbTYpOH MBIUUIEHHUS, CIOCOOHOCTL K OOOOLICHMIO, aHaIu3y,
BOCTIpHsITHIO HH(pOpMaLIMK B 00JaCTH €CTECTBEHHBIX HAyK, NOCTAHOBKE LIENW M BLIOODY myTei ee
JOCTHXKEHHA B IpOdeccHOHanbHOMN cdepe;

crocoOHOCTh PYKOBOJICTBOBATLCSI B CBOEH JICSITC/IILHOCTH COBPEMEHHBIMH TIPUHLIMIIAMHA
TOJIEPAHTHOCTH, IMAJIOTa U COTPYJIHUYECTBA;, TOTOBHOCTh K B3aUMOJAEHCTBHIO ¢ Kojueramu, padbote
B KOJUICKTUBE,;

TOTOBHOCTD MCIOJIb30BAaTh  OCHOBHBIE  METOAbl  3ALUTBl  OT  BO3MOXHBIX
NOCNEACTBHI aBapui, KaracTpod, CTUXUHHBIX OCACTBUH;

oOnagaHue HaBbIKaMKM Oe3omacHOil paboThl BO BpEMSI MPOEKTHO- MCCIICI0BATENLCKON U
IKCTIEPUMEHTANIbHOM AEATEIBHOCTH, IPH UCTIOIB30BAHUU TabopaTopHOTo 000PyAOBAHUS;

CNocoOHOCTD UCMOJIB30BAThL IPUOOPETEHHKIE 3HAHNUS U YMEHHUS B IIPAKTUUECKOH
JCSATENILHOCTH M TOBCEAHCBHON JKU3HM A5 COONIOJNCHUS Mep NPOGUIAKTHKH OTpPaBICHHH,
BUPYCHBIX M Jpyrux 3aboseBalivil, CTPECCOB, BPEAHBIX TMPHBBIYEK (KYpEHHs, alKoTroJiM3Ma,
HapKOMaHHHU); paBUJI NOBEJEHH S B IPUPOIHON CpeJie;

FOTOBHOCTb K OKa3aHWIO NEPBOM TNOMOLIM TMpU TpaBMax, MNPOCTYJHBLIX H JIPYrux
3a00NeBaHUSIX, OTPABJICHUSX TUIIEBBIMU IIPOAYKTAMH;

MeTanpeIMeTHbIX:

OCO3HAHME COLMaNbHOM 3HAUMUMOCTH  CBOECH mnpodeccHu/crniennanbHoCT, obnagaHue
MOTHBAIMEH K OCYLLECTBICHHIO MPO(PECCHOHANILHON J(EATCIBHOCTH,

[MOBBILICHHE HHTE/UIEKTYAJILHOTO YPOBHS B IIPOIECCE H3YUEHUSA OMOJIOTHYCCKUX SIBJICHUH,
BBIJIAIOLUIMXCSl AOCTHXKEHUH OMOJIOTMH, BOLICAUIMX B 001IEHEI0BEUECKYIO KYIILTY DY,

CJIOXHBIX M TPOTHUBOPEUMBBIX NyTEH Pa3BUTHS COBPEMEHHBIX HAy4dHbBIX B3I[JIAAOB, HJEH,
TEOPHH, KOHIEIIHH, TUIOTE3 (O CYLIHOCTH H NPOMCXON/ICHUH KH3HH, YEJIOBEKa) B X0l€e padoThI ¢
pa3NIMYHBIMU UCTOYHHKAMH HH()OPMaLIH;

CIOCOOHOCTh OPraHM30BLIBATH COTPYIHHUUECTBO €MHOMBILIIEHHUKOB, B TOM 4YHCJIE C
UCTIOJIL30BAHUEM COBPEMEHHbBIX HH()POPMALIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOI M,

CMOCOOHOCTh MOHUMATh MPUHIUIBI YCTOMUMBOCTH U NPOAYKTUBHOCTH KMBOH NPUPOALI,
MyTH €¢ WU3MEHEHUs TOA BIMSIHUEM AaHTPOINOIeHHBIX (PAKTOPOB, CIOCOOHOCTL K CHCTEMHOMY
aHanu3y rj00anbHbIX IKOJOIHUECKUX INPOOJIEM, BOMPOCOB COCTOSHHS OKPYIKAIONUIEH cpejibl U
palMOHaIbLHOTO HCIOJB30BAHUS ITPUPOIHBIX PECYPCOB;

yMeHHe 00OCHOBBIBATb MECTO M POJIb OMOIOTHUECKUX 3HAHUN B ITPAKTHYECKON



JIESITENIbHOCTH JIIOIEH, Pa3BUTUM COBPEMEHHBIX TEXHOJIOTHH, ONpPENeNsiTh JKUBLIE OObEKThl B
NpUpPOJC, TNPOBOAUTL HAOMIONCHMS 3a JKOCHCTEMAMM C LEJbKO HMX OINHMCAaHWs W BBISABJICHHSA
€CTECTBEHHBIX M @HTPOMOrCHHbIX H3MEHEHUH; HAXOUTL U aHAJIM3UPOBATL HH(DOPMALIHIO O KUBBIX
obnexTax;

CrOCOOHOCTh MNPUMEHSITh  OHOJIOTMYECKHE W DKOJIOTHYECKME 3HallMsl JUls  aHanusa
NPUKJIaJHBIX TPOOJIEM XO3IHCTBEHHON 1E€ATENBHOCTH

Cr1ocoOHOCTh K CaMOCTOSITEJILHOMY  IIPOBEJICHHUIO  HMCCIEAOBAHUH, [OCTAHOBKE
€CTeCTBEHHOHAYYHOI'0 JKCIIEpUMENTa, HCMONb30BaIIMI0 WH(MOPMALMOHHBIX TEXHOJNOTHH s
pelleH s HayuHbIX U NpOo(ecCUOHAIbHBIX 3aay;

CIOCOOHOCTL K OILIGHKE JTHYECKHX acleKTOB HEKOTOPBIX HCCieloBaliid B obnacTtu
OMOTEXHONIOTHH (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIJIO/IOTBOPEHUE);

CIIOCOOHOCTb OPraHW30BBIBATH COTPYAHUUYECTBO €/(MHOMBIIUIEHHUKOB, B TOM YHCIIE C
MCIOJIb30BaHUEM COBPEMEHHBIX HH()OPMAIIMOHHO-KOMMYHHKAUMOHHBIX TEXHOJIOIUH,;

CMOCOOHOCTh MOHUMATH 1IPUHUMIBI YCTOMUUBOCTH U NPOAYKTUBHOCTH »KUBOH IMPUPOILI,
MyTH €€ W3MEHEHHs TOJ BJHSHHUCM AHTPOMOrEHIBIX (PaKTOPOB. CIOCOOHOCTL K CHCTEMHOMY
ananuzy rjaobanbHbIX 3KOJIOIHYCCKUX Mpo0JieM, BOIPOCOB COCTOSIHUS OKPYXKAIOLLEH Cpelabl |
paurolalbHOrO UCIIOJNB30BAHUS 1IPUPOIHBIX PECYPCOB;

yMeHHE 000CHOBBLIBATH MECTO M POJIb OMOJOTHYECKUX 3HAHUHM B IPAKTUUYCCKON
JCATEJILHOCTH JIFOJIEH, pa3BUTUM COBPEMEHHBIX TEXUOJIOIHH; ONpelnensTh KHBLIE OOBEKTHI B
NPUPOJIC; TPOBOAUTH HAOMIONCHMS 3@ 3KOCHCTEMaMM C LEJbIO HX OINWCaHWs W BbISBIICHUSA
€CTEeCTBCHHBIX U aHTPOMOTEHHBIX U3MEHEHHUH; HAXOAUTL U AHATU3WPOBATh HH(POPMALIHIO O )KHUBBIX
o0beKTax;

CHOCOOHOCTh MPHUMEHsI'L  OMOJIOTHYECKHE M 3KOJIOTMYECKME 3Hanus Ul aHalnusa
NPUKIIAIHBIX TPOOJIEM XO3SIUCTREHITION AESTENLHOCTH,

CroCOOHOCTh K CaMOCTOSITEJIbHOMY [MPOBENEHHUIO HCCIEAOBAaHHN. MOCTAHOBKE
€CTeCTBCHHOHAYYHOTO 3KCIEPUMEHTA, WCMONb30BAHUIO WH(MOPMALMOHHBIX TEXIOJOTUH  id
pelIeHHs] HayYHBIX U NpOo(ecCUOHaNbHBIX 3a/ay;

CrocOOHOCTh K OLIEHKE 3STHYECKHX acCleKTOB HEKOTOPBIX HCCeN0BaHUM B obnacTu
OMOTEXHOJIOTHH (KJIOHHPOBAHHE, HCKYCCTBEHHOE OIJIOOTBOPEHHE);

npejJMeTHBbIX:

¢(hOPMHPOBAHHOCTh MPC/ICTABIEHUHN O posin U MecTe OMOJIOTMM B COBPEMCHHOM Hay4HOH
KapTHiie MHUpa, NOHUMaHWe poid Guosiorvu B (OpPMHPOBAHMH Kpyrozopa M (PyHKIMOHAJILHOH
rpaMOTIIOCTH I PELUCHUS NPAKTUUYECKUX 3a/a4;

BIaZ€HUE OCHOBOIOJIAralOUMHU MOHATHSAMU U IIPEACTABIEHUAMH O KUBOI 11pPUPOJIE, €€
YPOBHEBOM OpraHu3allii U 3BOJIIOIMH, YBEPECHHOE 10Jb30BaHHe OMONOrMYECKON TEPMHUIIOJIOTHEH
1 CUMBOJIMKOH;

B/IQJICHUE OCHOBHBIMM  METOJAMM  HA/GHOI'0  TO3HAHMA, HCHOJBL3YEMBIMH  IIpH
OUOJNIOTUYUECKUX MCCIEIOBAHMUSIX JKUBBIX OOBEKTOB M IKOCHUCTEM: OIHUCAHHUEM, U3MEPEHUEM,
MPOBE/ICHUEM HAOJIOICHHU; BBISIBJICHWE U OLEHKA aHTPOIIOTEHHBIX U3MEHEHHUH B 11pUPO/JIC,

chOPMHUPOBAHHOCTb yMCHHH OOBICHATL pe3yabTaThl OHONIOTHYECKHX JKCIEPUMEHTOB,
pelIaTh JIeMEHTapHble OHOIOrMUECKHUE 3a/1a4H;

¢(OpMHPOBAHHOCTh COOCTBEHHON MO3MUMHM [0 OTHOIICHWIO K OHOJIOTHUYECKOH
UH()OPMaUWH, MOJYYaeMON W3 Pa3HbIX HCTOUHHMKOB, I'100aNbHBIM 3KOJIOTHUECKUM NpobjemMaMm H
NYTSIM UX PELIEHUS.

KoJsuuecTBO 4acoB Ha 0CBOEHHE NPOTPAMMBbI IUCHHILIHHDILS

KoJsinuecTBO 4acoB HA 0CBOEHHE 11POI PAMMbI AHCIIHILIHHBI:
[lo aucuunnaune «buoliorus» cnemuanbHoctH  35.02.05 «ArpoHOMHs»  MakCHMalbHas
yueOnas Harpyska 108 yacos. Beero uacoB 72, nabopaTopHble M IPaKTUYECKHUE 3aHATHs 16 4acos,
camocTosTeNbHas paboTa cTyaeHTa 36 4acoB.



1. MosicHUuTEABLHAA 3ANTUCKA

[lporpamma o6uieoOpa3oBaTesbHOM  yueOHOU aAucuunauMHbl  «buosnorusy»
npeJHa3HayeHa st U3yUeHHUs Oouosoruu B npodecCHOoHaNbHbIX
o0pa3oBaTe/ibHbIX OpraHu3aluax, pealu3yrolinX o0pa3oBaTebHYIO MPOrpaMmy
cpenHero  obuiero  oOpa3oBaHMsi B Mpelefiax  OCBOGHMS  OCHOBHOM
npodeccuonanbHolt obpazosarenbHoit nporpammbel CITO (OIMOIT CITO) na 6aze
OCHOBHOTO 0011ero o6pazoBaHus NpH MOJAroroBke KBaJIM(PULUUPOBAHHbIX pabouuX,
Clly>KalllUX M CIELUMaJIUCTOB CPEIHEro 3BeHa.

[Tporpamma pazpaborana Ha ocHoBe TpebGoBaHuit PI'OC cpennHero olluero
o0pa3oBaHus, NPENbsBIIEMbIX K CTPYKType, COJEp)XaHUIO MW pe3ysbTaTam
OCBOEHMS  yueOHOH  jucUMIUIMHBL  «buosorus», B COOTBETCTBUH  C
PekomeHpauusamMu no opraHuzallliy MOJy4deHUs cpeaHero oduiero ooOpa3oBaHus B
npenesax OCBOeHUs 00pa30BaTeNbHLIX MPOrpaMM CpeJIHEro npodeccHoHanbHOro
oOpa3zoBaHus Ha 0a3e OCHOBHOro ol0uiero obpa3zoBaHuUsl ¢ y4eToM TpeOGOBaHUH
(dbenepanbHbIX TroCyJapCTBEHHBIX OOpa3zoBaTeNibHBIX CTAaHAAPTOB WU MOJy4aecMOH
npodecCur WK CIHEeLUalbHOCTH CpelHero npodeccruoHalbHOro 0o0pa3oBaHUs
(mucbmo

JlemapraMeHTa rocynapCTBEHHOU MOJUTHKKM B cdepe MOAMOTOBKM padourx
kaapoB W [AIIO MunoOphnayku Poccuu or 17.03.2015 Ne06-259), ¢ yuerom
[lpumepHO#t OCHOBHON 00Opa3oBaTeNbHOW IpOrpaMMbl  CpeAHero  oOIiero
oOpa3zoBaHus, OJ00OpeHHOU pelleHHeM (eepalbHOro y4eOHO-METOAUUECKOTO
o0beAHEHUS 0 001IeMy 06pa3oBaHuio (MpoTokos oT 28 utoHs 2016 1. Ne 2/16-3)

Conepxanue mporpaMmbl «buonorus» HampapjieHO Ha JOCTHXKEHHUE CJIeAYIOLIMX
LeJIeH:

- ojyyeHue ¢GyHAaMeHTalbHbIX 3HAHUH O OHOJOrHYECKUX cUcTeMax
(Knerka, Opranusm, [lonynsuus, Buna, DkocucreMa); HUCTOPUHM  pa3sBUTHA
COBPEMEHHbIX TMpEeACTaBJIeHUN O >XUBOM MPUPOAE, BBINAIOUIMXCA OTKPBITHUAX B
Ouonoruueckoit  Hayke; pond  OHONOrHYeckod Hayku B (DOPMHUPOBaHHUH
COBPEMEHHOM €CTECTBCHHOHAYYHON KapTWMHBl MHpaA; METOAax Hay4YHOro
MO3HAHUS;

- OBJIaJICHUE YMEHHSMH JIOTMYECKH MBICIHWTh, OOOCHOBBIBATH MECTO W pOJib
OMOMOrMYeCKUX 3HAaHUM B MPAKTUYECKOW JEATENbHOCTH JIIOAEH, pa3BUTHH
COBPEMEHHBIX TEXHOJIOTHI;  OINpeleNsTb KHBble OOBEKTBl B  NPHUPOAE;
MPOBOAUTL HAOIONEHUS 3a IKOCUCTEMAaMM C LIGJIbIO UX OINMCAHHWs W BBIABJIEHUS
€CTECTBEHHBIX W QHTPOIOIreHHBIX W3MEHEHUMH; HaxOAUTb W aHaIu3UpOBaTh
UH(POPMALIHIO O XHUBbIX 00BLEKTAX;

- pa3BUTHE TMO3HABATEJbHbIX WHTEPECOB, HWHTEJIEKTYaJlbHBIX W TBOPYECKHX
CIOCOOHOCTEH O0y4YaloUIMXCsl B Ipollecce U3yUYEeHHUs] OMOJIOMMUYECKHX SBJICHH,
BBIJAIOIIMXCS JOCTHXKEHHUNH  OWHOJIOrMM, BOLUEAUIMX B  OOLLEHE/IOBEYECKYIO
KYJbTYypy;  CJIOXHBIX W TMPOTHUBOPEUMBbLIX NYTE€H PpPAa3BUTHUS COBPEMEHHBIX



Hay4YHBIX B3MIAA0B, WIAEH, TECOPHUH, KOHUEMLWH, Trumnore3 (0 CYLWHOCTH W
MPOUCXOXKIEHUH  JKM3HM,  4YejoBeka) B Xode paboThl ¢ pa3IUUyHBIMU
MUCTOYHHKAMHU UHGMOPMALINH;
- BOCIIUTaHHE YOEKAEHHOCTH B HEOOXOJIMMOCTH MO3HAHMS )KUBOH MPUPOJIBI,
HEOOXOAMMOCTH PaLlMOHATBLHOIO IPUPOAOIONIL30BAHHUS, OEPEKHOrO OTHOLLIECHHUS K
NPUPOAHBIM pecypcaMm M OKpyxarollel cpejie, COOCTBEHHOMY 3J0pPOBLIO;
YBaXKEHHsI K MHEHHIO ONIMOHEHTa MpH 06Cy)IeHHH OUONIOrMUecKUX 1podiiem;
- UCII0JIb30BaHHE NPUOOPETEHHbIX OUOJOrMUECKHUX 3HAHUN U YMEHUH B
MOBCEAHEBHON JKH3HM JUIS OIIEHKU MOCHAEACTBUHA CBOSH NeATebHOCTH (U
JAEATENBHOCTH APYTUX JK0JIeH) 110 OTHOLIEHMIO K OKpY aroLlel cpejie, 3/J0pOBbiO
APYTUX JIIOAEeH U COOCTBEHHOMY 370POBbIO; 000CHOBAHKE U COOMIOJICHHUE MeP
po¢HIaKTHKY 3a00/IeBaHU i, OKa3aHHe MIEPROU [TOMOLIY MTPH TPaBMax,
coOJIt0IeHUE NPaBUJl OBEJ/ICHUS B IIPHUPOJIE.

PesyabTaThl 0cBOeHUs yueOHOH AUCHUNJIUHBI

OcBoenue copepxanusi yuebHo nucuuruinuel «buonorus» obecrieunBaeT
JOCTHIKEHHUE CTYAEHTAMHU CJICIYIOLLHX PE3YIbTATOB:

JINYHOCTHbLIX?
- C(bOpMI/IpOBaHHOCTb HYYBCTBA ropaocCTu H YBaXXCHHs K UCTOPHH U
¢ JJOCTHIKCHHUAM OTEeYEeCTBEHHON OHOIOrHueckom HayKH;, TMp¢CJACTABJICHHA O

LIeJIOCTHON €CTeCTBEHHOHAYYHOM KapTHHE MUPa;

- IOHUMaHHE B3aMMOCBSA3M U B3aHMO3aBUCHUMOCTH €CTECTBEHHBIX HayK, HX
BJIMSIHUS HA OKPYXKAIOLLYIO Cpe/ly, 3KOHOMHUYECKYIO, TEXHOJIOMMUECKY1O,
COLMAJIBHYIO M 3THUECKYIO C(hepbl IesSTebHOCTH YETOBEKa;

- CITIOCOOHOCTB MCIOJIb30BATH 3HAHUSI O COBPEMEHHOM eCTeCTBEHHOHAYHHOH
KapTHHE MHUpa B 00pa3oBaTesIbHONW U MpodeccuoHanbHOR AeSITENLHOCTH;
BO3MOKHOCTH MH(OPMALMOHHON cpeabl A1 oOecrneueHus NpoayKTHBHOIO
caMooOpa3zoBaHUs;

- BJIAJICHUE KYJIbTYPOH MBILIIEHHS, CIOCOOHOCTh K 00001LEHHIO, aHAIU3Y,
BOCIPHUATHIO MHpopMauny B 0OJACTH €CTeCTBEHHBIX HayK, MOCTAaHOBKE LIEJH
U BbIOOpY NMyTel ee TOCTUKEHUS B podeccroHanbHON cdepe;

- CNOCOOHOCTh PYKOBOACTBOBATHCS B CBOEH JiCSITC/IBHOCTH COBPEMEHHBIMH
MPUHUMIIAMH TOJIEPAHTHOCTH, MaJIora U COTPYAHUYECTBA; TOTOBHOCTL K
B3aMMOJEHCTBHIO C KOJuleramy, paboTe B KOJUIEKTUBE;

- FOTOBHOCTb MCIOJIb30BaTh OCHOBHBIE METO/1b! 3aILUThl OT BO3MOXKHbIX
MOCJEeACTBUN aBapuil, kaTactpod, CTUXUIHBIX OeICTBUH;

- o0s1alanke HaBbIKaMHU 0¢3011aCHOM paboThbl BO BpeMsl IPOEKTHO-
MCCJIEJI0BATENIBCKON U 3KCIIEPHMEHTANBHON JICATENBHOCTH, TPH HCII0/IL30BaHUH
1abOpaTOPHOTO 06OPYAOBaAHHUS

- CIOCOOHOCTb MCIOJIB30BaTh NMPUOOPETEHHbIE 3HAHHS W YMEHUS B
MPAaKTUYECKOH NESATEIbHOCTHU U MOBCEIAHEBHOM XHU3HHU 1Sl COOMOAEHHS Mep
Npo(UIaKTUKH OTPABIEHHH, BUPYCHBIX U IPYTMX 3a00JIEBAHUH, CTPECCOB,
BPEIHbIX NPUBbIUEK (KYPEHUS, AIKOMOJIM3Ma, HAPKOMAHHH ); TIPAaBUII [TIOBEAECHUS B
NPUPOJIHOK cpelie;

- TOTOBHOCTb K OKAa3aHHIO MEPBOH IOMOLIUM [PH TpaBMaX, MPOCTY/AHbIX U
ApYyrux 3a00seBaHUsIX, OTPABIEHHUAX MULLEBBIMH [POLYKTAMH;



MeTanpeaAMeTHBIX &

- OCO3HaHKWe COLMaNbHON 3HAUMMOCTH CBOEH Mpodeccuu/crieinaibHOCTH,
oOyiaflaHMe MOTHBalKel K OCYLIECTBIEHHUIO MPO(ecCHOHAIbHOH e TeNbHOCTH;
- TIOBBILIEHUE UHTEJIEKTYaJIbHOI'O YPOBHS B ITpoliecce U3yHdeHHs! OHOIOrHYeCKHX
SIBJIGHUM; BBLAAIOLLMXCS JIOCTMIXKEHUH OHOJIOrMH, BOLIEAIIMX B
o0LIeYeTOBEYECKYIO KYJbTYpY; CJIOXKHBIX U MPOTHBOPEUMBBIX MyTeH pa3BUTHS
COBPEMEHHBIX HAayUHBIX B3IVISIOB, WAEH, TEOpWM, KOHUEMNLUH, rumnore3 (o
CYLIHOCTH W MPOUCXOXKICHUU JKU3HHU, YEJIOBCKA) B X0A€ padoThl ¢
pa3IUYHBIMM MCTOUYHHKaMU UH(MOpPMaLUU;

- CITOCOOHOCTh OPraHM30BLIBATH COTPYAHUYECTBO €IMHOMBILIIEHHUKOB, B TOM
YUCJIE C MCIOJb30BaHUEM COBPEMEHHBIX HH(DOPMALHOHHO-KOMMYHUKALHUOHHBIX
TEXHOJIOTHH;

- CMIOCOOHOCTh MOHUMATh MPUHLHUIIBl YCTOWYHMBOCTH U NMPOAYKTHBHOCTH >KMBOH
NIPUPOJIbI, TYTH €€ U3MEHEHHS MO/ BIHSHUEM aHTPOTIOMeHHBIX (PaKTOPOB,
CNOoCOOHOCTh K CHCTEMHOMY aHalli3y Io0allbHBIX 3KOJOTHYECKUX MNpodnem,
BOMPOCOB COCTOSIHUSI OKpY»Katolleld cpedbl W PallMOHAJBHOIO HCIOJIb30BaHMUs
NIPUPOIHBIX PECYPCOB;

- yMeHue OO0OCHOBBIBAaTH MECTO M POJIb OHOJIOrMYECKMX 3HAHHUU B
NPaKkTUUECKOU AESTeIbHOCTH JIFOAECH, pa3BUTUU COBPEMEHHBIX TEXHOJIOTUH;
OTIpEe/IC/IATH JKUBBIC 0OBEKTHI B IPUPO/JIE; MPOBOJMTE HAOMIOACHUS 34
9KOCUCTEMAaMHU C LIEBIO UX OMTUCAaHUsl W BbISBJICHHUSl €CTECTBEHHBIX U
AQHTPOMOTEHHBIX W3MEHEHWH; HaxOIWTh W aHaIM3UPOBATh UH(OPMALIMIO O
JKUBBIX 00BEKTaX;

- CMOCOOHOCTB MPUMEHSITH OMOJIOTHYECKUE U 3KOJIOTMYECKUe 3HAHUs /UL aHaIu3a
NPUKJIaIHBIX POOIeM X03HCTBEHHOU AeSTENhHOCTH;

- CMTOCOOHOCThL K CaMOCTOSITEJIbHOMY TPOBEACHUIO HCCIEAOBAHUI, MOCTAHOBKE
€CTECTBEHHOHAYUYHOIr0 3KCIEPHUMEHTa, UCMOJL30BaHHIO HH(OPMAaLMOHHBIX
TEXHOJIOTUH IJIs PeLlIeHUs] HayUHBIX U NPO(ECCHOHANIBHBIX 3a/1ayY;

- CMOCOOHOCTD K OLICHKE 3TUYECKHX acCleKTOB HEKOTOPBIX UCCIIEIOBAHUH B
obsactu OHOTEXHOJIOI MU (KJIOHUPOBAHUE, UCKYCCTBEHHOE OMJIOAOTBOPEHUE);
npeAMeTHbIX :

- ¢(hOpMHUPOBAHHOCTH MPEJICTABACHUMI O POJIU U MecTe OMOJIOTHH B COBPEMEHHOM
Hay4YHOH KapTHHE MUpa; TOHUMaHHe posid OMOJIoruK B pOPMUPOBAHNHM KPYro3opa
U (QYyHKIMOHAIBHON rpaMOTHOCTH JUJIsl PELIEHUs TPAKTHYECKUX 3a/ay;

- BJIaJicHHEe OCHOBOMOAralo MK TIOHSATUSIMU U NTPEICTABIEHUAMHU O KUBOH
npupojie, €€ YPOBHEBOM oOpraHU3alMu W DBOJIIOLUMH; YBEPEHHOE [10JIb30BaHUC
OHoNIOrnuecKol TEPMHUHOJIOTUEH U CUMBOJINKOM;

- BllaJicHHe OCHOBHBIMH METOJIaMH HAy4dHOrO [O3HaHUs, WCIOJIB3YECMbIMH TpH
OHOJIOrMYECKUX HCCEIOBAHUSIX )KUBBIX OOBEKTOB ¥ DKOCUCTEM: OITUCAHHEM,
U3MepeHUeM, MpoBeJcHHEM HaOJIOIEHNH; BBISIBIEHHE W OLEHKa
AHTPOTOTME€HHBIX U3BMEHEHHWH B IPUPOLE;

- ¢(hOpMHUPOBAHHOCTL YMEHHUI OOBSACHATH pe3yJsibTaThl OMOIOrHYECKHX
IKCIIEPUMEHTOB, PellaTh dJIcMEHTapHbIe OHOJI0rMUYecKre 3a1auu;



- ¢POPMHPOBAHIIOCTH COOCTBEHHON MO3UUMH MO OTHOLLEHHIO K OM0JI0rMUecKoi
UHOpMaALMH, MOJYyYaeMOW M3 pa3HbIX MCTOUYHMKOB, I100anbHbIM
IKOJOTMUYECKUM MpodieMam U MyTIM UX pelieHHUs.
Pabouast nporpamMma cocTaBjieHa Ha OCHOBE MPHUMEPHOH NMporpamMmMsl
obueobpazoBaTenbHON yaeOHOW nucuunnuubl «buonorus» ans
npogeccroHanbHbIX 00pa3oBaTebHbIX OpraHu3aluil pekoMmeHaoBaHHOH PI'AY
«DUPO» ot 21 urons 2015 rona.

[To pucumnaune «buonorus» cneunanbHocTt  35.02.05 «ArpoHomus»
MakcHMallbHast yueOHas Harpy3ka 243 wvaca. Bcero uyacoB 161, nmaGoparopHbie u
MpaKTU4YecKue 3aHaTus 16 yacoB, caMocTosiTeNbHas paboTa CTyeHTa 82 vaca,

(I)OpMOFI UTOTOBOI'O KOHTPOJIA 3HAHUW Mo OuoJOoruu B COOTBETCTBHUU C
paGO‘{MM MJIAHOM ABJISICTCA  3K3aMCH.



2. TemaTnueckuilt nnau
yueOHOU aucumnnuubl «buonorus»
CneuunanbHocTb: 35.02.06 « ArpoHOMHUSI»

Noe  'HanmenoBanue paznenos, Makcum KonuvectBo vacoB npu  |[CaMocCTOST
TeM yueo. o4HOW (hopme oOyueHuss |pabora
Harpyska CTy/IeHTa
CTYAEHTA,
Bceero |Jlabopa- |IIpaktndec
4acoB |TOpHble |KHe
paboOThl |[3aHATHSI
Beenenue 6 7 4
YyeHHue 0 KNeTke 32 22 2 10
OpraHu3sm. 28 18 2 10
*  PasmHOXeHUE U
MHAMBHIYATBbHOE
pa3BUTHE OPTaHHU3MOB.
OCHOBbI F'€eHEeTHKH U 64 48 4 16
CENEKLHH.
JBOJIOLMOHHbBIE YYEHHE, 36 24 3 12
Mcropus pa3zsutus 20 12 | 8
YKM3HU Ha 3eMJie.
OCHOBBI 3KOJIOTHH .52 30 4 RS
buonuka S 5
Wroro: 243 161 7 9 82




3. XapakTepuCcTHKA OCHOBHbIX BU/0B YUE€OHOMH AeATEJIbLHOCTH

CTYeHTOB

Conepxanue o0yueHus

XapakTeprucTUKa OCHOBHBIX BUJOB A€ATEIbHOCTH
CTy/ieHTOB (Ha ypoBHE y4eOHBbIX N1EHCTBUI)

Beenenue

O3zHaxomiieHHe ¢ OUOJOTHYECKUMU CUCTEMAMK Pa3HOro
YPOBHSI: KJIETKOH, OpPraHvM3MOM, NOMYyJIsILHEN,
3KOCUCTEMOH, Ouocdepoi. Onpeaenenue posy GMOIOrHU
B (DOpPMHUPOBAHHH COBPEMEHHOMN €CTECTBEHHOHAYYHOH
KapTHHbI MUPa U NPAKTHUECKON AESTEIbHOCTH JIIOAEH.
O6yuenue cobM0AEHUIO NTPaBUII NIOBEAEHHUS B IPUPOJE,
O6epe)XHOMY OTHOLLEHHIO K OHOJOTHYECKUM 00BEKTaM
(pacTeHHAM U KHBOTHBIM U UX COOOLIECTBAM) M MX
oXpaHe.

YYUEHHWE O KJIETKE

Xumuueckas
OpraHu3alus KJIETKU

YMeHKe NPOBOJAMTh CPaBHEHHUE XMMUUECKOH
OpraHu3alny KHUBbIX H HEXHBBIX OOBEKTOB.
[Tonyuenue npeacrapiieHns O pojiu OpraHnYecKux
¥ HEOPraHWYECKUX BELIECTB B KJIETKE.

CtpoeHue U hyHKUUU
KJIETKH

M3yueHue cTpoeHUs KIETOK DYKapUOT, CTPOCHUS U
MHOI000pa3ust KIeTOK pacCTeHUH U XKUBOTHBIX C
MTOMOLULBIO MUKPONPENapaTos.

Habinoenre KJIeTOK pacTeHUM U )KUBOTHBIX MOJ
MUKPOCKOIIOM Ha MOTOBbIX MUKpONpenaparax, ux
ONKCaHHue.

[Ipurorosnenue u onucanue MUKpOIPENapaTon KIETOK
pacTeHuH.

CpasHeHHE CTPOEHUS KJIETOK PAaCTEHUH U XKUBOTHBIX IO
rOTOBBIM MHUKpONpenaparam.

OOMeH BelleCTB U
npeBpalleHue IHEPTUU B
KJIETKE

YMeHHUC CTPOUTBL CXEMbl JHEPreTHYECKOro 0OMeHa 1
O6uo- cuHTE3a Oenka.

[TonyueHue npeacraBieHust O MPOCTPAHCTBEHHON CTPYK-
Type 6enka, monekya JIHK u PHK

KuzHeHHBIH LUK
KJIETKH

O3HakoMmIIeHKe ¢ KJIETOUHOW TeOpHeH CTpPOEeHHUS
OpraHu3MOB.

YMeHue caMOCTOsATEIbHO UCKATh JOKA3aTeNbCTBa TOTO,
4TO KJIETKa — 3JIEMEHTapHasi )XUBasi CUCTEMAa W OCHOBHasl
CTPYKTYpPHO-(PYHKLIHOHANIbHAS €IMHULIA BCEX KUBBIX
OpI'aH13MOB.




OPI"’AHU3M. PABMHOXEHUWE 1 UHINBUY AJILHOE PA3BUTHUE

OPI"AHMN3MOB

PasMHoOxeHue
OpraHU3MOB

OBJI&}ICHI/IQ 3HaHUAMHU O PAa3MHOXXCHUU KaK O BaXXKHEHLLIEM
CBOMCTBE KUBBIX Oprann3mMoB.

YMeHUe CaMOCTOSTENIbHO HAXOAUTh OTJUYMS MHUTO3a OT
Mep"103a, onpcacysas 3BOJIIOIIMOHHYIO POJIb 3TUX BUIOOB
JACTICHHUA KIICTKH.

NuauBuayansHoe
pa3BHTHE OpraHu3Ma

O3HaKOMJIEHHE C OCHOBHBIMM CTaMsIMH OHTOI€HE3a Ha
npyuMepe pa3BUTHS MO3BOHOUHBIX )KUBOTHBIX.

YMeHue xapakTepru3oBarh CTaAnHd NOCTIMOPUOHATIBHOTO
pa3BUTUS Ha pumepe denoBeka. O3HaKoMIIeHHE C
NpUYMHAMUK HApYLIEHUH B pa3BUTHH OPraHU3MOB.
Pa3zsuTHe ymMeHUs NpaBUIIbHO (hOPMUPOBATH
JI0Ka3aTeNbHYy0 0a3y 3BOJIIOLMOHHOIO Pa3BUTHA
XMBOTHOIO MUpa.

NuauBuayansHoe
pa3BUTHE YeJIOBEKa

BrisigiieHue u onucanue I[TPU3HAKOB CXOACTBA 3ap0ﬂblmeﬁ
HEJ0OBCKA N APYTUX IMO3BOHOYHBIX KAaK JOKA3aTCJIbCTBA

HUX DBOJIIOHUOHHOI'O pOACTBA.

HOHyLICHI/Ie MNpEeaACTaBJICHUA O IMOCJICACTBUAX BJIUAHUS
AJIKOTr'oJisl, HUKOTHHA, HAPKOTHUYCCKUX BCIICCTDR,
3arpA3HCHUA CPEibl HA pa3BUTUE U PEIIPOAYKTHUBHOC
3A0POBLE HCIIOBCKA.

OCHOBbLI 'EHETUKHU U CEJIEKLIMHN

3aKOHOMEPHOCTH
MU3MEHUYHBOCTH

O3HaKOMJIGHUE ¢ HACJIE/ICTBEHHON W HeHACIe/ICTBEHHOH
U3MCHYUBOCTBIO U €¢ OUOJIOrHYECKON POJIbIO B 3BOJIIOLHHU
XHBOI'O MUpa.

[lony4yeHue npeacTaBiieHUs O CBA3W MEHETHKH U
MEJIMLUHBI,

O3HakoMJIEHHE C HACICACTBEHHBIMU OOJE3HAMMU
yeJloBeKa, UX NpUUMHaAMHK 1 NPO(UIAKTHKOMN.

M3yuenne BNUSAHUA anKoronusma, HapKOMaHUH, KypeHUs
Ha HaclleICTBEHHOCTh Ha BUeoMaTepuane.

AHnanu3 GeHOTUNIHYECKON U3MEHUUBOCTH. BrisizneHue
MYTareHOB B OKPY’KalolleH CpeJie U KOCBEHHAsl ONEeHKa
BO3MOYKHOI'O UX BJIMSIHUS HA OPraHU3M.




OCHOBBI cesleKLHH
pacTeHUH, )KUBOTHBIX U
MHUKPOOPraHHW3MOB

ITonyuenne npencrasieHuss 0 reHETHKE KakK O
TEOPETUUECKON OCHOBE CEJIEKLIUH.

PasBuTHe MeTanpenMeTHbIX YMEHUR B poLecce
HAXOX/IEHHs Ha KapTe [IeHTPOB MHOroo0Opasus 1
MPOUCXOXKACHHUS KYJbTYPHBIX PACTEHUH U IOMALIHUX
YKMUBOTHBIX, OTKpBITBIX H. M. BaBunoBeiMm.

N3yuenune metonoB ruOpuan3aly U UCKYCCTBEHHOTO
oTbopa.

YMenue pazdupaThbCsi B ITHUECKHX acleKTaX HEKOTOPbIX
JOCTHXXEHHUH B OMOTEXHOJIOTHH: KJIOHUPOBAHHUH
YKMBOTHBIX U Npo0sieMax KJIOHMPOBaHUS YeslOBeKa.
O3HakoMJIEHHE C OCHOBHBLIMU JOCTHKEHHUIMHU
COBPEMEHHOW CEJIEKLHMU KYJIbTYPHBIX PACTEHUH,
JOMalIHMX KHUBOTHBIX U MUKPOOPraHU3MOB.

[MPOUCXOXIEHWUE U PASBUTHUE KM3HU HA 3EMIIL.

SBOJIIOLIMOHHOE YYEHHUE

[Ipoucxoxenue u
HayaJlbHbIE JTaIbl
pa3BUTHS )KU3HHU Ha
3emiie

AHaJIM3 W OLIEHKA pa3jIM4HbIX TUIIOTE3 MPOUCXOK/ICHUS
AKHU3HHU.

[Tony4enne npeactapyieHus 00 yCI0KHEHHUH KUBBIX
OpraHU3MOB Ha 3emJie B MPOLIECCE IBOJIIOLIHH.

YMeHHE 3KCNEePUMEHTAJIBHBIM MTYTEM BBISBJISATh
aJlanTUBHbIE OCOOEHHOCTH OPTraHHU3MOB, UX
OTHOCUTEJIbHBIN XapakTep. O3HaKOMJIEHUE C HCKOTOPbIMHU
NPEACTABUTEIIMH PEIKUX U MCUE3atOLIMX BU/I0B
pPacTEHUN U KUBOTHBIX.

IIpoBeneHue onucanusi ocobe oAHOro BUAA MO
MOpP(}OJIOTHUECKOMY KPUTEPHIO MPH BBIMTOJHEHUH
nabopatopHoil paboThl. BrisiBieHue uept
NpHUCII0COOJEHHOCTH OPraHUM3MOB K pasHbIM Cpe/lam
obuTaHus (BOJHOHU, HA3¢MHO-BO31y LLIHOM, MOYBEHHOM )

Hcrtopus pazsutus
3BOJIKOLIMOHHBIX UIEH

MN3yuenue Hacneaus 4yeaoBeueCcTBa Ha pUMepe
3HAKOMCTBA C UCTOpPUEN pa3BUTHS IBOJIFOLIMOHHBIX UAEH
K. Jlunues, JK. b. Jlamapka Y. lapsuHa. OuenuBanue
pOJIM BOJIFOLIMOHHOTO Y4eHHUs B HOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHOHAYUHOU KapTUHbI MHpa.
Pa3BuTHe cnocOOHOCTH SICHO MU TOUHO U3JiaraTh CBOU
MBICJIH, JJOTUYECKU 0OOCHOBBIBATh CBOKD TOUKY 3PEHHUA,
BOCIIPUHUMATh U aHAJIM3UPOBATh MHEHHUS COOCCEIHHUKOB,
NpU3HaBas MpaBo APyroro 4yejoBeKa Ha HHOE MHEHMUE.




MukpoaBosionus u O3zHakoMJIeHHe ¢ KOHLeNlel BUia, ee KpUTEPUAMH,
MaKpOIBOJIIO LS noadop NPUMEPOB TOr'0, YTO [OMYJIALUS — CTPYKTypHast
eJIMHKI1a BUJa U DBOJIIOIIHH,

O3HakomIeHue ¢ IBHXKYILHMUCS CUIIAMU 3BOJIIOLIUH

U ee JI0Ka3aTelbCTBaMHU.

YcBoeHHe TOro, Y70 OCHOBHBIMH HalPaBJIECHUAMH
3BOJIIOLIMOHHOTO Nporpecca siBJstoTess OM0JI0rMuecKui
nporpecc U OUOJOTHYeCKHi perpecc.

YMeHHe OTCTauBaTb MHEHHUE, O COXPAHEHHUH
OU10JIOrHHECKOro MHOIrooOpa3usi Kak OCHOBE
YCTOUUYUBOCTH OHOCHhEphl U [IPOIrPECCUBHOTO €€ Pa3BUTHSI.
YMeHHe BbISIBJISITh MPUUKNHbBI BBIMUPaHUsI BUJIOB.

[TPOUCXOXAEHME YEJIOBEKA

AHTpOHOF€H€3 AHanu3 U OlleHKa pa3jiM4HbIX TUITIOTE3 O MMPOUCXOKIACHUHU
YCJIOBCKA.

Paszsurue YMCHHUS CTPOUTHL JIOKA3aTCIIbHYIO 633}/ o
CpaBI{H'I‘eHbHOﬁ XapPaKTECPUCTHUKE HCJIOBEKA U IIPUMATOB,
A0Ka3bsiBasg UX POACTRBO.

BrisiBiieHHe 3Tanos OBOJIKOIIMHK YCJIOBCKA.

Yenoseueckue pachbl YMeHue n1oKa3biBaTh PaBE€HCTBO YCJIOBECUCCKUX pac Ha
OCHOBAaHWH UX POACTBA U €CAWHCTBA MPONUCXOXKIACHU.
Pa3zButue TOJICPAHTHOCTH, KPUTHKA pacu3Ma BO BCEX €I'0

[IPOSIBJIEHUSX.

OCHOBBGI 5KOJIOI'MH '
DKoJiorus — HayKa o N3yueHune 3Konornyeckux (pakTopoB M UX BIMAHMS HA
B3aMMOOTHOLLIEHHUSIX OpraHu3Mbl.
OpPraHU3MOB MEXAY 3HAKOMCTBO C 3KOJIOTMYECKHUMH CUCTEMAaMH, WX BUIOBOM
co0oil 1 oKpyx)arolle U [IPOCTPAHCTBEHHOHN CTPYKTYypaMHu. Y MEHHE OOBLACHSTh
cpenou [IPUYMHBl YCTOMYUBOCTH W CMEHBI 3KOCUCTEM.

O3HakoMIIeHHE ¢ MEKBH/IOBBIMH B3aMMOOTHOIEHUSAMH
B 3KOCHUCTEME: KOHKYpeHIIMeH, CHMOHO30M,

| XUIHUYECTBOM, NTAPa3UTU3MOM.

YMEHHE CTPOUTH SIPYCHOCTH PACTUTENIBHOIO COOOIIECTBA,
NUILEBbIE 1IeNH U CeTH B OUOLIEHO3€, a TaKXKe
9KOJIOTHYECKHE NTHpaMU/bl.

3HaHUE OTIUUYUTEIBHBIX TPU3HAKOB UCKYCCTBCHHbIX
COO0OILECTB — arpO3KOCUCTEMbI U YPOOIKOCHCTEMBI.
Onucanre aHTPOTIOreHHbIX U3MEHEHHUH B €CTECTBEHHBIX
NIPUPOJIHBIX JIaHAIIa(TaX CBOEH MECTHOCTH.
CpaBHUTENBHOE ONMCAHNWE OJJHON U3 €CTECTBEHHbBIX
MPUPOJIHBIX CUCTEM (HarpuMmep, Jieca) U Kakoh-HHOy b
arpodKOCUCTEMbI (HalpuMep, MILIEHWYHOTO 10J1s).
CocTraBiieHre cxeM lepeiauu BeleCcTB U 3HEPIUU 110
1ernsiM MUTaHUsI B IPUPOHON 3KOCHCTEME 1 arpolIEHO3E.




buocdepa — rnobanbHas
IKocHucTeMa

Oznakomienue ¢ yuenuem B. Y. BepHaackoro o
Ouocdepe kak o rnodanLHONH IKOCHCTEME.
Hanuuue npeacrasiienns 0 cXxeme 3KOCUCTEMbI Ha
npumepe 6uochepsl, KPyroBOpOTe BELIECTB U
NPeBpalLEeHUH SHEpruu B Guochepe.

YMeHue 10Ka3blBaTh pOJib )KHBbIX OPTaHHW3MOB B
Ouochepe Ha KOHKPETHBLIX ITpUMEpax.

buocdepa 1 yenosex

Haxoxxaenue cBsizu u3meHeHus B Onocgepe ¢
MOCJIC/ICTBUSIMU 1€ATE/ILHOCTH Ue/IOBEKa B OKPYKAIOLIEH
cpejie.

YMeHne onpelesisiTh BO3JICHCTBUE MPOU3BOACTBEHHOM
JeATE/LHOCTH Ha OKPYIKaIOIIyto cpely B 00JacTH CBOEH
Ooynyuie# npodeccumu.

O3nakomiieHue ¢ rno0alibHBIMHU 3KOJIOTHYECKUMHI
npoOjeMaMi U YMEHUE ONpeesisiTh NYTH UX PELICHHS.
OnucaHue ¥ NpakTU4eCckoe CO3aHHe UCKYCCTBEHHOH
3KOCUCTEMBI (IIPeCHOBO/IHOrO akBapuyma). Peliienue
JKOJIOMMUECKHX 3a/1ad.

JleMoHCTpHUpOBaHME YMEHHsI TOCTAHOBKH LieJIei
JeTeIbHOCTH, MJIAHUPOBAHUSI COOCTBEHHOM
JIeSTeILHOCTH JUIsT JIOCTHIKEHUS] OCTaBIEHHbIX LEJeH,
NpeBU/ICHHS BO3MOXKHBIX PE3YJIbTAaTOB 3TUX JIEHCTBUH,
OpraHnu3aiuu caMOKOHTPOJISI U OLIEHKH MOJTy4YEeHHbIX
pe3yJ/IbTaToB.

OO6yuenue cobIOICHHUIO [1PABUJI MOBEAEHUS B IPHUPOJE,
OepeIKHOMY OTHOLICHHIO K OMOJIOTMYECKUM 00beKTaM
(pacTeHUsIM, )KHBOTHBIM U UX COOOIIIECTBAM) U UX OXpaHE.

~ BMMOHMKA

buonuka kak oHO U3
HarpaBjieHUN OUONOTHH
U KUOCpHETHKH

O3znakomneHue ¢ NpUMePamMmMu UCIOJIb30BaHUS

B X0351iCTBEHHOH AEATEIILHOCTH JIHOJIEH
MOP(PODYHKIHUOHAbITHIX YEPT OpPraHU3alin PACTEHUN U
JKMBOTHbIX TP CO3JAHNUN COBEPILEHHBIX TEXHUYECKHX
CHUCTEM U YCTPOMCTB MO @HAJIOTMH € JKUBbIMH CUCTEMAMH.
3HAKOMCTBO C TpyOUaTbIMU CTPYKTYpPaMH B )KHUBOH
OPUPOJIE U TEXHUKE, a3POAUHAMUYECKUMH U
TU/IPO/IMHAMHUYECKUMH YCTPOUCTBAMH B KUBOH [IPUPOLE
U TeXHUKE.

YMeHUe CTPOUTh MOJIEIIN CKIIaAYaTOH CTPYKTYphI,
UCIIOJIb3YEMbIE B CTPOUTEJILCTBE.




4. ConepxxaHue yueOHOI THCHHIIIHHBI

Beeaenne

OObeKkT u3ydyeHus Ouosornu - >kuBas npupona. [lpU3Haku IKHBBIX
OpraHM3MOB M HMX MHOrooOpasue. YpOBHEBasi OpraHHu3allhs >KMBOW NPHpPOABI U
sBomtoLMsi. MeTonbl MO3HaHUS HKMUBOM npupoabl. OO0uMEe 33KOHOMEPHOCTH
6uonoruu. Ponb Guonoruy B (hOpMHUPOBaHUM COBPEMEHHON €CTECTBCHHOHAYUYHOH
KapTUHbI MHPa U B MPAKTUUYECKON IE€ATEIbHOCTH J0AeH. 3HaueHne OMONOTHH NpH
OCBOEHUH CNIELIHANIBHOCTEHN cpeaHero npodeccroHalbHOro o0pa3oBaHHus.

JleMOHCeTpauHu:

buonoruyeckue cHCTeMBbl Pa3HOro YPOBHS: KJI€TKa, OpraHrW3M, MOMynsLus,
aKocucTema, ouocdepa. LlapcTsa )KUBOU NPUPOLI.

Tema 1. YHEHUE O KJIETKE

Xumuyeckasi opraHu3auusi KJerku. KieTka - sjieMeHTapHas >XHBas
CUCTeMa W OCHOBHas CTPYKTYypHO-GYHKLIHOHAlbHAs €AMHHLIA BCEX >KHUBBIX
opraHu3MoB. Kpamkas ucmopus usyueHus KiemKu.

XuMHyeckasi opraHuzauus kjieTkd. OpraHdyeckMe W HEOpPraHU4eCKHe
BElleCTBa KJIETKM M OKHMBBIX OpraHu3MoB. benku, yriaeBojibl, JHMIUABI,
HYKJIEHHOBBIE KHUCJIOTBI U WX POJIb B KJIETKE.

Crpoenne n (pyHkuuu KjaeTKH. [IpokapHoTHyeckHe M dYKapHOTHYECKHE
kneTkh. BuUpychl Kak Hek!ieTo4yHas (opma KM3HM M HMX 3HaueHHe. bopwba ¢
BUpyCHbIMH 3a00ieBanusmu (CITU]L v ap.) llutonnasma u kiertouHas memOpaHa.
OpraHouibl KJIETKH.

(OGMeH BeuwlecTB W MpeBpallleHHe DHCPIHH B KJjaeTkKe. [lnacTuieckuil u
DHEepreTU4YeCKuii OOMEH.

CrpoeHne u dyHkinu xpomocom. JIHK - HocuTenb HacnencTBEHHOW HH-
dopmaunu. Pennukanus JIHK. ['en. ['enetnueckuit koa. buocunres denka.

KusHeHubli  uuka  kaerkd. Kretkn w© ux  pasnooOpasue B
MHOTI'OKJIETOYHOM oOpraHusme. Jugpgepenijuposka knemox. KneTouHas Teopus
CTPOCHHS OPTraHHU3MOB.

Muto3. LluToKHHE3.

demMoHcTpanuu:

Crtpoenne u crpykrypa Oenka. Crpoenne wmonekyn JIHK wu PHK.
Peryikauus JIHK. Cxembl 3HepreTnveckoro obmeHa M OuocuHTesa Oelka.
CTpoeHre KJIETOK MPOKApUOT M 3yKApHOT, CTPOGHHE M MHOroodpasue KIETOK
pacTeHWid u KHUBOTHBIX. CTpoeHue Bupyca. Dororpaduu’ cxem CTPOEHMs
XxpomocoM. CxeMa cTpoeHus reHa. MuTos.

IlpakTHYecKkHe 3aHATHS:

I. HabnrogeHue KJIE€TOK pacTeHW W JKMBOTHBIX [10J MHKPOCKOIIOM Ha
FOTOBLIX MUKPOINpENapaTax, MX ONUCaHHe.

2. [lpurotoBneHue ¥ ONMcaHUE MUKPOIPEIApaTOB KJIETOK pacTeHUM.

3. CpaBHeHHE CTpPOCHMS KIJIETOK PacTCHHA M JKHUBOTHBIX 110 TOTOBBIM
MHKpoOIpenapaTam.



Buael camocTosiTe/ibHOI padoThl:

cocTaB/ieHHe TalJuL MO CPaBHEHHUIO CTPOEHHUSI PaCTUTENbHOW W YKHBOTHOMH
KJIETKH, CPABHEHHIO CTPOEHUS MIPOKAPHOT U 3yKapHOT;

[IOATOTOBKA BOINPOCOB [JIsl  OMpoca [0 [MPOHWIEHHOMY Marepuaiy,
u3rorosyieHue moaened moisekyn JIHK, noarotroska cooOuieHuil 1 npeseHTauui o
BUPYCHBIX 3a00JieBaHUsIX, CpaBHEHUE MPOLECCOB [NEJNEHUS KIETKH, IMOAroTOBKa
MPe3eHTalni 0 MUTO3€ U Meilo3e.

BupTtyanbHnas axckypeus no teme: «Muozoobpasue éudos. Ce3onnuie (geceniue,
oceHHIUe) USMEHEHUS 8 NPUPOoOe»
Tema 2. OPTAHU3M. PASMHOXEHUWE U HHANBU/IYAJIBHOE
PABBUTUE OPTAHU3MOB

Pazmno:kenue oprannsmoB. Opranusm - envHoe uenoe. Muoroobpasue
OpraHu3MoB PasMHOXeHHe - BaXKHelLIee CBOWCTBO KUBbIX opraHu3MoB. [losoBoe
u Oecriojoe pasmHOXKeHUe. Meio3. OO0pa3oBaHUE TMOJNOBbIX KIETOK MU
OIUIOAOTBOPEHHUE.

UuauBuayanbHoe pa3BuTHe opraHusMa. OMOpHOHalbHBIH  3Tal
oHTOoreHeza. OcHOBHble cTaJuK 3MOpHOHANBHOrO pasBuTus. Opeanozenes.
[Tocmambpuonanvroe passumue.

CxozcTBO 3apofbllied MpeAcTaBUTENCH pa3HbIX FPYNN MO3BOHOUHBIX Kak
CBHUJIETEJBCTBO UX 3BOJIIOLIMOHHOTO poAcTBa. [IpUUMHBI HapylIEHWH B Pa3BUTHH
OpraHW3MOB.

HuauBuayanbHoe pa3sBuUTHe uYesloBeka. PenpoayKkTHUBHOE 310POBbLE.
[locnenctBus  BAMSIHHS ~— @JIKOTOJIsl, HUKOTHHA, HAapKOTHYECKUX  BELIECTB,
3arpsi3HEHUs Cpelibl Ha pa3BUTHE UesloBeKa.

JdeMoHcTpauuu:

MuorooOpaszue opranusMoB. OOMeH BellleCTB M MPEBPALLEHHUE DHEPTUHU B
kiaetke. @orocuHTe3. Jlenenue kietkn. MuTto3. becrnosoe pasMHOXeEHHE
opranu3smMoB. (OO0pazoBaHue MOJOBbIX KieTok. Meio3. OmnnonorsopeHue vy
pacTeHuid. MuauBuayanetoe pa3BUTHE opraHuima. THIbl MOCTIMOPHOHAIBHOTO
pPa3BUTUS HKUBOTHBIX.

IlpakTH4eckue 3aHsATHA:

1. BeisBieHue U onucaHue MPU3HAKOB CXONCTBA 3apOABILICH 4YeJIOBEKa U
OPYTHX MO3BOHOYHBIX KaK J0Ka3aTelbCTBO UX IBOJIOLMOHHOTO POACTRA.

Buabl camocTosiTebHONH paldoThl: CpPaBHEHUE CTPOEHHS MYXKCKOH MU
KEHCKOW [MOJIOBBIX KJIETOK; CpaBHEHWE 3apOAbIlIEH 4YeJOBEeKa W JApYyrux
MO3BOHOYHBIX (Tabjula), [MOArOTOBKa COOOIIEHWH C [Mpe3eHTauUsIMU O
MOCJAEJACTBUSIX  BJAWSHUS  aJIKOroJjisl, HWUKOTHHA, HApKOTHYECKHX  BEILECTB,
3arpsi3HeHUsl Ccpellbl Ha pa3BUTHE YeJOBeKa, M3y4eHHe HOBOTO Mmarepuana o
npeajlaraeMomy IJaHy.

Tema 3. OCHOBbI TEHETUKHW U CEJIEKLIITUHA

OcCHOBBI Y4YeHHUSl O HACJeJICTBEHHOCTH M HM3MEeHYHUBOCTH. l'eHeTHKa -
Hayka O 3aKOHOMEPHOCTSIX HacJIeACTBEHHOCTH M M3MEHYHMBOCTH OpraHu3MoB. .



MeHaenb - OCHOBOINOJIOXKHUK HayKW FeHeThka. |'eHeTuueckass TEPMHUHOJIOTUS U
CUMBOJIMKA.

3aKOHB! '€HETHKH, ycTaHOBJeHHble I. Menaenem. MoHornbpuaHoe U 1u-
ruOpuaHoe  ckpewMBaHhe  XpoOMOCOMHas ~ TEOpHss  HAC/ICJACTBEHHOCTH.
Bszaumooelicmeue eenos. 'eHetuka mnona. CyenneHHoe ¢ NOAOM NHACAEO0BAHUE.
3Ha4YeHUEe TIEHETHKU Ons celeKUMM W MeluuuHbl. HacneactseHible 0oJie3HU
4eJI0BEKa, UX MPUYHHBI U NTPOGHUTAKTUKA.

3aKkoHOMepHOCTH M3MeH4YuBOCTH. HaciencTBeHHass UM reHOTHITUYECKas
MU3MEHYUBOCTb. MoaudukalMoHHasi, WM HeHAcJeATBEHHasi, W3MEHYMBOCTb.
['enetuka 4yenoBeka. ['eHeTmka W  MeauuMHa. MarepuanbHble  OCHOBBI
HACJIEICTBEHHOCTH W WM3MEHYMBOCTH. ['€HeTMKa U 3BOJIOLMOHHAS TEOPHS.
['eHeTHKa nonmy s,

OcHOBBI  cejieKIIHM  pacTeHHil, KUBOTHLIX W MHKPOOPraHM3MOB.
['eneTka - TeoperHueckas oOcHoBa cejekuuu. OJOMallHUBaHWE >KMBOTHBIX M
BbIpalllMBaHHE KYyJbTYPHbIX PAaCTEHUH - HauallbHble 3Talbl CEJEeKIIMUA. YUeHUe
H.M. BaBunoBa o ueHTpax MHOroo0pasusi ¥ TPOUCXOXKIAEHUS KYJbTYPHBIX
pacteHuH. OCHOBHBIE METO/b! CEJEKLIMN: rTHOpHAN3aLIMs U UCKYCCTBEHHBIH OTOOD.
OCHOBHbIE  JTOCTHXKEHHS COBPEMEHHON CeJEKLUMH KYyJNbTYpPHbIX pacTeHUH,

¢ JOMALUHMX XXHBOTHBIX U MUKPOOPTaHU3MOB.

buorexHosnorus, ee¢ NOCTHXKEHHS W MNEpPCHNEKTHUBbI pa3BUTHA. JDmuueckue
acnekmol HeKOMOopbLX 00CMUNCeHUll 8 buomexnono2uu. Knonuposamiie HuomHbix
(npobreMmol KIOHUPOBAHUS UeN08EKA).

JdemoHeTpauuu:

MonorubpuaHoe u aurubpuaHoe ckpeiiiBaHusi. [lepekpect XxpoMocom.
Cuennennoe Hacnenosanue. Myrtauuu. LIeHTpsl MHOr0OOpasrs U NPOUCXOXKIAEHHS
KYJIbTYPHBIX PACTEHUH U JIOMALLIHUX )KMBOTHLIX. [ MOpuan3zauus. McKyCcCTBEHHBIN
otbop. HacnenctBeHHble 00sie3HU UesioBeka. BiiMsgHUe alKoronn3ma, HapKoOMaH1Hu,
KYpPEHHS Ha HaCJEeACTBEHHOCTD.

IlpakTHUYecKkHe 3aHATHSA:

I.CocTaBneHrue npocTellluX CXeM MOHOIMOpHIHOrO U JIUTMOpUIHOIrO
CKpeLI1BaHHUSI.

2.Peluenue reHeTuyeckux 3anau.

3.AHanu3 peHOTUNHYECKON U3MEHUNBOCTH.

4.BblsgBieHre MyTareHOB B OKpYXKalouel cpeae M KOCBeHHas OLEHKa
BO3MOXKHOI'O HX BJIMSHUS Ha OPTaHU3M.

Buabl  camocrtositebHOit  paGoThl:  M3roToBiAeHHME  rabauy Ui
WIIOCTpaluu  3akoHOB  |.Menpens, cocCTaBlieHHME CXEM  CKpeLlHMBaHus,
CaMOCTOSITEILHOE COCTABJIEHWE MEHETHUYECKUX 3a/ay ¢ NpEeACTaBlIeHUEM 3TaJIOHOB
OTBETOB, MOATNOTOBKA COOONIEHHWH O HAC/IC/ICTBEHHBIX OO0JIe3HAX, OCHOBHbIX
HanpaB/eHHUAX OHOTEXHOJIOMMH, KIOHHPOBaHMM, OO0 OCHOBHBIX HaIpaBJICHUSAX
cesiekuu B KpacHogapckom kpae.

BupryanbHas 3kckypeuss no teme: «Muocoobpaszue copmos  KyIbmypHbuix
pacmenuii U NOpoo OOMAUIHUX HCUBOMHBIX, MEMOObL UX 8bl6E0EHUS (CeNeKYUOHHA
CManyus, nIeMeHHAas pepma, cenbCKOX03AUCMBEHHAS 8bICMABKA)»



Tema 4. IPOUCXOKAEHUE U PABBUTUS "KU3HU HA 3EMJIE.
IBOJIIOLHOHHOE YYEHUE

IpouncxoxaeHue U HAYAJNBHbIE ITallbl PA3BUTHA )KH3HHU Ha 3emJe.

['unotessl npoucxoxaeHus ®u3Hu. MayueHue ocHOBHBIX 3aKOHOMEpPHOCTEN
BOSHMKHOBEHHUs, PA3BUTHSl W CYLUECTBOBAaHHs >HM3HU Ha 3emie. YCIOXHEHHe
’KUBBIX OPraHHM3MOB B [pollecce 3BOJIOLMH. MHoroopasue >»HUBOro MHpa Ha
3emJie U COBpeMeHHas ero opraHu3alus.

UcTopusa pa3zBUTHA 3BONIOUHOHHBIX Wjiel. 3nauenue pabor K. Jlnuues,
K.b. Jlamapka B pa3BUTHH 3BOJIIOLUMOHHBIX MAeH B OMOJOTHH. DBOJIOLMOHHOE
yuenue Y. Jlapsuna. EcrecTBeHHBIH 0TOOp. POnb 3BOJIIOLIMOHHOIO YYEHUS B
(opMHpPOBaHUM COBPEMEHHOU eCTeCTBEHHOHAY YHOH KapTHHBI MUpA.

MukpodBoaonus 1 MakposBoJonus. KoHuenuus Buaa, ero KpuTepuu.
[Tonysnsiuusa - cTpykTypHass eIMHMLA BHAa W 3BOJIOUMHU. JIBHXKYLUHE CHIIBI
sBositoLIMM. CUHTeTHUYecKas Teopus 3BoJoUHH. Mukpo3Bosolus. CoBpeMeHHbIe
npeacraBieHuss o BugooOpazosanuu (C.C. Yersepuxos, W.WM. llImansraysen).
MakposBomouust.  JlokazatensctBa 3BomoUMH. CoxpaHeHue 6OuUON02UYECKO20
MH02000pa3usi KaK OCHO8A ycmouuueocmu 6buocgepvi U NpocSpeccusHozo ee

pazeumus.  [lpuduHbl  BbBIMUpaHUd  BHAOB.  OCHOBHBIE  HalpabJ/IeHUs
9BOJIIOLIMOHHOIO nporpecca. bruosiornueckuii nporpecc 1 OMOJIOrMYecKUi perpecc.
JdemoncTpaunu:

Kputepun Bupa. Crpyktypa mnonynsiiuMd. ApanTHBHbIE OCOOEHHOCTH
OpraHW3MOB, UX OTHOCHUTEJILHBIA XapakTep. JBOJIOLUOHHOE JPEBO PACTHUTEILHOIO
MUpa. DBOJIIOLMOHHOE JIPCBO JKUBOTHOro wmupa. [lpeacraButenn peakux u
MCYE3atoLIMX BUJOB PACTEHUH U )KUBOTHBIX.

IpakTuyeckue 3aHATHS:

I. Onucanue ocobeit ojiHOro BUAa 1o MOphOJOrHIeCKOMY KPHUTEPHIO.

2. TlpucnocoGnenue opraHu3MOB K pa3HbIM cpejlaM oOuTalius (BOIHOM,
HA3eM10-BO3AYIIHOMN, TOYBEHHOHN).

3.AHanu3 ¥ OLEHKa pa3jIMUHbIX THNOTE3 [IPOUCXOXKIAEHUS XKUZHH.

Buabi CaMOCTOATEIbHOM paboThi: OonucaHue BHJ10B no
MOPGHOTOTMUYECKOMY KPUTEPHIO, CpaBHEHHWE pPa3jIMUYHbBIX THIIOTE3 MPOUCXOXKACHUS
KWU3HM, COCTABJIEHHE BOMPOCOB ISl 3aKPEIJICHUS pa3lIMUHbIX TEM, NMOATOTOBKA
pedepara W nOpeseHtauuu no Teme: «Bknag Y.JlapBuHa B pa3BUTHE
O1OIOrMuecKOi HayKU», COCTaBJICEHHE MJIAHOB K M3y4YaeéMbIM TEMaM, COCTaBJIEHUE
npesedTaunil no TeMam: «JIBHXKylIMe CHJbl IBOMOLUMH», «MHUKPOIBOJOLHS.
Makpo3Bontouus», «2IBOJIOUHUOHHOE APEBO PACTUTENBLHOIO U )KUBOTHOIO MHUpay,
COCTaBJIEHUE KPOCCBOp/ia 110 TeMaM pas3jena.

Tema 5. NIPOUCXOXKAEHUE YEJTOBEKA

AHTponorenes. Osonouus npumatoB. COBpPeMEHHbIE THIOTE3bl O MPO-
MCXOXKACHUU 4esloBeka. Jloka3aTenbcTBa pojicTBa YENOBEKa ¢ MIIEKONHUTAOLMMH
»KMBOTHBIMU. DTaIlbl 3BOJIOLMU YEJIOBEKA,



HesoBevweckne packl. POICTBO M €IMHCTBO MPOUCXOXKICHHUS YEIOBEYECKUX
pac. Kputuka pacuszma.

JdemoncTpauuu

YepTbl CXOACTBa M pasnuyus 4YeJoBeKa W KUBOTHBIX. UepThl cxojacTBa
qenoBeka U npumatos. [Ipoucxoxaenue yenorexa. UenoBeueckue pachl.

IIpakTH4yeckue 3aHATHS:

|. AHanu3 ¥ OlleHKa pa3zJIMYHbIX THUIOTE3 [TPOUCXOKICHUS YeJloBeKa.

Buabl camocTosiTeqibHOI  paGoThl: CcpaBHEHUE pa3lIMUHBIX TI'HIIOTE3
MPOUCXOXKIEHUS YellOBeKa; cocTaBleHHe Tablinilbl CPABHEHUS! POJCTRA HUBOTHBIX
M 4YeJIOBEKAa; CPaBHEHUE XapaKTepHbIX OCOOEHHOCTEH NoAeH — MpejicTaBuTeseH
pasiMuHBIX pac; NoAroroska npeseHtauud «lIponcxoxiaeHne yenoBekay,
«YenoBeueckue pachbl».

Tema 6. OCHOBbI DKOJIOTUHU
JKOJIOTHA - HAYKA 0 B3AHMOOTHOIIEHHSIX OPraHH3MOB MeK1y c000¥ U
OKpYysKalouei cpepoil. Jxonoruyeckue (pakTopbl, UX 3HAUECHUC B XKU3HU
OpPraHU3MOB. JKOJIOTMYECKHe CUCTeMbl. BUl0Bas U MpoCTpaHCTBEHHAS CTPYKTYpa
akocucTeM. [uiieBble ¢BsI3U, KPYTOBOPOT BEIIECTB W MPEBpallleHUE SHEPTHHU B
sKocucTemMax. MeXBHI0BbIe B3aMMOOTHOLIICHHS B 3KOCHCTEME: KOHKYPEHIIMS,
CUMOMO3, XUILLIHUYECTBO, NapasuTU3M. [/pudurel ycmoiuusocmu i cMeHbol
sxocucmem. Cykyeccuu. VICKyCCTBEHHbIE COOOIIECTBA - arPOIKOCUCTEMBI U ypbHOo-
9KOCHUCTEMbI.

buocpepa - ruoGanbHas skocucrema. Yuenue B.U. Bepnaackoro o
ouocepe. Ponap kuBbIX opraHusmoB B Ouocdepe. buomacca. Kpyrosopor
BaXXHEHIIMX OMOrEGHHBIX 2JIEMEHTOB (Ha IpuMmepe yriepoja, azora W Jp.) B
ouocdepe.

buocdepa wu uyenoBek. Wimenenuns B Ouochepe. Ilocneactus
NesTeIbHOCTH YeJloBeka B okpyxatollei cpeje. Bo3nercTBre Npor3BOACTBEHHOM
JesITeIbHOCTH B 00jacTu cBoel Oynaylued mnpodecCcHH Ha OKpYXarolylo cpeny.
I nobanensie sxonozuveckue Npobremol U NYMU UX DEULeHUS.

JKoJorus KaK TEOpeTHUeCKasl OCHOBA palMOHaIBHOTO
NPUPOJIOTNIONB30BaHNS W oxpaHbl npupoanl. Hoocdepa. [lpaBuna roseaeHus
nojed B OKpykatowled npupoaHod cpene.  bepexHoe  oTHOlUeHHME K
OuonoruueckuM o0BeKTaM (pacTeHUsIM M JKHBOTHBIM M KX COOOIIECTBAM) W HX
oxpaHa.

JemoHcTpauun:

Jkonoruueckue ¢GakTopbl M MX BIHSIHHE Ha OpraHu3Mbl. MeXBHIOBBIE
OTHOILIGHHUSI: KOHKYpPEHUMs, CUMOHO03, XMIIIHUYECTBO, MNapasuTU3M. fpyCHOCTH
pacturensHoro coobuwectBa. Ilumensie nenu MU ceth B OMOLEHO3E.
Jkonoruyeckre nupamuibl. Cxema oskocucteMbl. Kpyrosopor BellectB U
NpeBpallleHue 3Hepruu B skocucteme. buocdepa. Kpyrosopot yriepona (azora u
ap.) B Ouocdepe. Cxema arposkocuctembl. Oco0o oOxpaHsieMble TPUPOAHbIE
Tepputopuun Poccum.

IIpakTH4YecKue 3aHATHSA:



1.OnucaHue aHTPOINOICHHbIX HW3MEHCHUH B €CTECTBEHHbIX [TPUPOAHBIX
JaHauadTax cBOeH MECTHOCTH.

2.CpaBHUTENILHOE ONUCAHUE OAHOM M3 €CTECTBEHHBIX NMPHUPOAHBIX CHCTEM
(HanpuMmep, seca) U KakoH-HUOyAb arpo3KOCUMCTEMbl (HanpUMep, MIIEHUYHOrO
oJIst).

3.Cocmasnenue cxem nepedauu gewecma u IHep2UU NO Yensam NUmarHus 6
NPUPOOHOU IKOCUCMEME U 8 AZPOYEHO3E.

4.0nucaHue W MPaKTUYEeCKOe CO3/1aHHe MCKYCCTBEHHOM 3JKOCHUCTEMBI
(npecHOBOMIHBIN akBapuyM). PerueHue 3KoorMyecKux 3aaau.

Buabl camocTosiTeJIbHOH paGoThI: pCIlCHUE 3a/ay, COCTaBJIEHUE LENeH
MUTaHUsI, CPABHEHHUE MPUPOAHBIX IKOCUCTEM, COCTABJEHHE TA0NIUL U PUCYHKOB O
KPYrOBOpOTE BEIUECTB B MpHpPOJE, MOJrOTOBKAa cOoOOUIeHUH, pedeparos,
Npe3eHTAIMH O BIUSHUM YKOJOTHUeCcKUX (haKkTopoB Ha OPraHU3MBbl, O I100aIbHbIX
JKOJIOTHUYECKUX KaTacTpodax U MyTIxX WX peuleHus; oOOOLIeHHe OCHOBHBIX
noJsioxkeHud yuenust B.®.BepHaackoro o 6uocdepe.

BupTyajibHasi JKCKYypcHsl IO Teme: «FEcmecmeenHvle U UCKYCCMEEHHble
9KOCUCMEMbI CB0E20 PALIOHA»

8 Tema 7. BUOHUKA

Buonuka kak oaHO W3 HanpaBJieHHI GHOJIOTHH U KHOEPHETHKH.

buonuka paccMmaTpyBaeT 0COOEHHOCTH MophobhH3HU0I0rHUECKON
OpraHu3alliid JKUBbIX OpPraHW3MOB M KX UCIIOJB30BaHUE JUls  CO3JaHUs
COBEPUICHHBIX TEXHUYECKHX CHCTEM M YCTPOWCTB MO aHAJOTMH C IKUBBIMH
cuctemamu. [lpunyuner u  npumepel  UCNONL3OBAHUA 6  XO3AUCMBEHHOU
oesmenoHoCmuy 100eti MOPHODYHKYUOHANbHBIX Yepm OpeaHu3ayuu pacmeHul u
JHCUBOMHDIX.

Jemoncrpaunu:

Mopjenu ckiaguaTtod  CTPYKTYpbl, HCIOJb3YEeMOH B CTPOUTENLCTBE.
Tpybuarbie CTPYKTYpbl B KMBOM MpPUPOAE M B TEXHUKE. AdPOJHHAMHUYECKHUE U
TUJIPOIMHAMUYECKHUE YCTPOMCTBA B )KUBOW MPUPOJIE U B TEXHHUKE.

Buabl camocTosiTesibHOH PpaldoThl: [10J00p U H3YYEHHE JIMTEPaTypPHbIX
UCTOUHUKOB I10 TeMe paszjiefa, paboTta ¢ nepuoM4eCKUi NevYarhbio, HCI0Jb30BaHue
WuTepHeT-pecypcoB JUlsi U3y4EHUs TEM JaHHOrO paszela.

JKCKYPCHHU:

Mnozoobpasue euoos. CesonHvie (6eceHnue, OCeHHUE) UIMEHEHUs 6
npupooe.

Mnoeoobpasue copmoe KynemypHelx pacmeHuti U Nnopoo OOMAUHUX
JCUBOMHBIX, MEMOObL UX 6blEEOCHUSL (CeNCKYUOHHASL CMAHYUA, niemMennas gepma,
CeNbCKOXO3AUCMBEHHAS 8bICMABKA).

Ecmecmeentole u uckyccmeentble IKOCUCMEMbL C80E20 PAtIOHA.



4. YCJOBUS PEAJIUZALMU YYERHOW JUCLUIJIUHBI

4.1 TpeGoBaHus kK MaTepHaJbHO — TEXHHYECKOMY 00ecneueHu10
Peanuzauus y4eOHONW AMCUMIIMHBI TpeOyeT Haluuus y4deOHOro kxabuHeTa
«buonorus».

OGopyaoBaHue yueOHOI 0 KaGuHeTA:

- N10CaI04YHbIE MECTA 10 KOJIHUYECTBY CTYEHTOBR;

- pabouee MeCTO Npernoaanareis;

KOMIIJIEKT y4eOHO-HaISIANbIX NOCOOUH

Texuuueckne cpeactBa o0yueHus:
[IK,

BUIIEOIIPOEKTOP,

MPOEKIIMOHHBIN DKPaH.

3.2. Uudopmanuontoe obecrneyenmne

PEKOMEHAYEMASI IUTEPATYPA

A1 eTyneHTOoB:
- KoncrautunoB B.M. u gap. buosorus nns npodeccuit U crneudalbHOCTEH
TEXHUYECKOI0 W eCTeCTBEHHO-HAYy4HOro rmnpoduiei: y4eOHUK [Jisl CTYIEHTOB
npogeccHoHalbHBIX 00pa30BaTeNbHBIX Oprainu3allii, OCBauBaIOUIUX Npodeccuu U
cneuuansHoctd CITIO. —M., 2017
YebOpiies H. B., Ipunesa I'. . buosorus: y4eOHUK AJisl CTYAEHTOB
npodeccroHanbHBIX 00pa30BaTe/bHbIX OpraHu3aliii, OCBAaUBAIOLINX NPOdeccuu u
cneuransnocty CIIO. — M., 2017
3axapos B.b., MamonTtos C.I'., Conun H.U. O6was 6uonorusi. Yuebuux ans 10-
Il knmaccoB obuieoOpa3oBare/bHbIX y4eOHbIX 3aBeneHHH.-M.: [poda, 2002.-624
C.:MJ.

dnst npenoaaBaTeJiei

O6 o6pazoBanuu B Poccuiickoit @enepaumii: henep. 3axoH ot 29.12. 2012 Ne 273-
®3 (B pen. PenepanbHbix 3akoHOB oT 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne
120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, ot 25.11.2013 Ne
317-®3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014 No 15-®3, ot 05.05.2014 Ne 84-
@3, or 27.05.2014 Ne 135-D3, or 04.06.2014 No 148-D3, ¢ uU3M., BHECEHHBIMU
MenepansibiM 3akoHOM 0T 04.06.2014 Ne 145-D3, B pen. Ot 03.07.2016, ¢ usm.
ot 19.12.2016.)

ITpuxa3 MunuctepcTBa 06pa3zoBaHusi U Hayku P® ot 31 nexabps 2015 r. N 1578
"O BHeCeHUHW H3MEHEHUH B (eaepanbHbIl rocyAapcTBEHHBIH 00pa3oBaTeNbHBIN
cTaHgapt  cpeAaHero  obwiero  oOpa3zoBaHus,  YTBEPKIACHHBIA  MPUKa3OM
MunncrepcrBa obpaszoBanus 1 Hayku Poccuiickolt denepaunn ot 17 mas 2012 r.
N413"

[IpumepHast OCHOBHas  oOpasoBaTesbHass NporpaMma  CpeaHcro  o0LIero
oOpa3oBaHus, onoOpeHHas pelleHHeM (enepajbHOro y4eOHO-METOANUECKOro



o0benrHeHus o ofiemy oOpaszoBaHuio (MpoTtokos oT 28 uioHs 2016 r. Ne 2/16-

3).

UHTepHeT - pecypcsl
www., sbio. info (Bcs 6uosnorus. CoBpemenHast O10s0rus, CTaTbl, HOBOCTH,

oubnuoreka).

www. window. edu. ru (EauHoe okHO pocTyna k o0pa3oBaTesbHBIM pecypcam
WNHuTtepHeTta no 6uosioruu).

www.Sballov. ru/test (Tecr ju1st aOUTYpHEHTOB 110 BCEMY LIKOJIBHOMY KypCy
Ouoorun).

wWWwWw. vspu. ac. ru/deold/bio/bio. htm (TenekoMMyHUKaLIMOHHBIE BUKTOPHHBI MO
OUMONOrMH — 3KOJIOTMH Ha cepBepe BopoHexckoro yHHBepcHUTETa).

www. biology. ru (buonorus B OTkpbiToM Kosineaxe. CalT COaepKUT
QNIEKTPOHHBIN yueOHUK 1o 6uonoruu, On-line TecTsl).

www. informika. ru (QnekTpoHHbIH yueOHUK, OONBILION CIIMCOK HHTEPHET-
pecypcoB).

www. nrc. edu. ru (buonoruueckas kaptuHa Mupa. Pazznen KoMneroTepHOro
yueOHUKa, pa3paboTaHHOr0 B MOCKOBCKOM rOCy/1apCTBEHHOM OTKPBITOM
YHUBEPCHUTETE).

www. nature. ok. ru (Peakue u ucuesaroire xMBOTHbIE POCCUN — NPOEKT
Dxonoruyeckoro ueHtpa MI'Y um. M. B. Jlomonocosa).

www. kozlenkoa. narod. ru (/I Tex, KTo yunTcsi caM U yUUT APYTHX; OUHO U
JIUCTaHLMOHHO, OUOJOTHH, XUMUH, IPYTHUM [peIMETaM).

www. schoolcity. by (buosnorus B Bonpocax 4 oTBeTax).

www. bril2002. narod. ru (buonorus ans mkonsuukoB. Kparkas, KomnakTHas, HO
JIOCTaTOYHO

nofpoOHas uHGopmauus o pazaenam: «O01as Guonorus», «borannkan,
«300n0rus», «HenoBek»).



